Quantify This - part 1





Early atomists (624 BC – 1540 AD)


The players - philosophers


Anaxagoras – suggested that matter was made of indivisible particles


Empedocles – suggested that the indivisible particles were:  earth, air water, and fire


Democritus – further philosophized about the indivisible particles and termed them atoms.


Classical vs. Quantum Physics


Classical Physics (1560 – 1900) - scientists


A new way of thinking…


learn about the physical world by observations


information is recorded and relationships are established


Testing or experimenting became vital


The players


George Stoney – theorizes about the electron


Joseph Thompson – measures the electron


Quantum Physics  (1900 – 1964)


we are not observers, but participants


by simply looking we alter the future


information is based on probabilities


Too many players to mention


Schrodinger’s Cat


Atomists - The Standard Model (1964 – present)


Basic information


Fundamental - simple & structureless; cannot be made from anything smaller


Scale of the atom


	Atom = 1


	Nucleus = 1/10,000 or 10-4


	Proton = 1/100,000 or 10-5


	Electron = 1/100,000,000 or 10-8  (Quark)


Atom drawn to scale


protons and neutrons 1cm in diameter


then electrons and quarks would be less than the diameter of a hair


entire atom's diameter would be greater


     than the length of thirty football fields


99.999999999999% of the atom is empty space


200+ subatomic particles currently known


For every type of matter particle there is an antimatter particle with an opposite charge


Matter + Antimatter = Pure energy


Matter and Antimatter can be detected by a bubble chamber


Bubble chamber - charged particles are shot into a liquid heated above its boiling point and particles leave behind a track of bubbles.


When a magnetic field is added, negative and positive particles separate


Quarks - located with particle accelerator


6 types existing in 3 pairs


up (u) / down (d) - lightest in mass


charm / strange


top / bottom - top most massive quark


Initially regarded as mathematical fiction 


 Charges fractional :  1/3 & 2/3


Never observed by themselves


“top” quark decays too quickly to be directly observed but leaves behind a “signature”


	


